I. INTRODUCTION
HE procedure for disturbance control is performed in two T levels. On one hand representative magnitudes of harmonics and flicker are measured by means of a Monitoring Program (MP) that comprises an important number of network areas (MP 1); and on the other hand 1EC [5] [6] normalized measurements are carried out at those points that are justified by the detected levels in MP 1(MP 2).
MP 1 has the aim of supervising the level of disturbances in wide areas of the low voltage network, by means of harmonic and flicker indicators. The Utilities perform 670 measurements a month (A and B Utilities 300, C Utility 70) in points at the network chosen at random. performed a month ( A and B 18, C 9) . If the reference levels are exceeded for more than 5% of the time, the Utility is fined.
In this paper the results obtained in the first three years of [71, [41. measurements are analyzed. 
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A. General Considerations
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A way of analyzing each measurement is by statistical means. Thus, Histograms and Cumulative, Distributions
In Fig. 2 , the histogram and CDF for Fig. 1 measurement are shown.
On that graph, the 5% value of the CDF has been highlighted. This is a parameter called Percentile 95 (Pg5), which will be mentioned in many opportunities in this\paper. It indicates, in Fig. 2 case, that the THD value is exceeded only by 5% of all the 15-minute records which conform a weekly Throughout 3 years, 25,000 measurements lasting a week have been collected. 11,500 measurements correspond to A, 11,000 to B and 2,500 to C.
In order to study this great deal of information, first a detailed analysis of the measurements corresponding to A will be carried out and then the results between the three Utilities will be compared.
B. Data Analysis of Utility A I ) Global Analysis
From the 11,500 measurements corresponding to A, a lot resulting with the totality of the 15-minute records was created. The size of this lot is 8 million records.
In Fig. 3 the histogram and the CDF obtained from the whole records are represented. 
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In Table I the main lot indicators are summed up, i.e., the Mean (p), the Standard Deviation (o), the Percentile 95 (Pg5) and the percentage of records that exceed the THD = 8% (maximum permitted value for this parameter in normalized measurements [7] ). The obtained result appears in Fig. 4 in values per unit. 
3) Seasonal tendencies
The harmonic behavior throughout the year is analyzed. For this purpose, record subgroups were created for each of the measured months for three years of Monitoring Programs.
In Fig. 6 the profiles in these 3 years are shown in values per unit. From this graph, it is observed that in each year the behavior is similar: greater values in winter months and a decrease at the beginning of spring. In Fig. 8 the histogram and the cumulative distribution function of the described lot are shown. Again it has been highlighted the Pgj value which, in this case, would represent a P95/gj indicator, since it would be the exceeded vaIue for the 5% of time in 5% ofplaces. 
4) Annual Tendencies
In Fig. 7 . another analysis is shown, corresponding to the harmonic evolution in time. In the graph, the histogram bars have been replaced by dots linked through softened lines, in order to make the interpretation easy. [9] . The LogNormal Distribution with p (Mean)=3.2 and o (Standard Deviation)=l.l [2] fits best to the measured data of all the functions of probability with which the program works. In Fig. 9 , the measured data appear in bar graphs and Log Normal distribution curve before mentioned, in full line. 0.1% of places. The program runs a test to determine whether the sample can be modeled by a LogNormal distribution. This divides the range into nonoverlapping intervals and compares the numbers of observations in each class (from the measurements) to the number expected based on the LogNormal distribution. In Table IV the comparative data between Utilities are summarized. 
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In the graph as well as in the table, a bigger similarity is observed between A and C Utilities. This could happen, partly, as such companies use the same measurement equipment.
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The MP described above allows to obtain the sites where normalized measurements will be carried out.
In harmonic measurements the THD and the harmonics up to order 40 are recorded, while the Pst (Short-term Flicker Severity) is recorded for flicker measurements. Besides, and at the same time, in both cases the energy supplied must be recorded. These normalized measurements are carried out in the Low-Voltage secondary of Distribution Transformers.
Each normalized measurement lasts a week, making an average value record every 10'.
There are a total of 813 normalized measurements corresponding to the whole Metropolitan area. This lot belongs to the fraction of measurements audited by IITREE as follows:
Harmonics For a better interpretation of results of the harmonic measurements in the three Utilities, a graphical analysis of the Reference Level transgression will be shown. In Fig. 11 , results of the harmonic measurements in the Utilities are represented and it is shown the percentage of 10' intervals above reference levels vs. the percentage of performed weekly measurements. The 5% value on the ordinate axis has been highlighted in order to show the percentage of measurements which have been fined to each Utility. 
1) Economic Impact
The penalties that result from this MP are analyzed in order to evaluate the economic impact that is produced on the Utilities.
In Fig. 13 , it is shown a flicker normalized measurement (the appearance is similar for harmonics). There, it is represented the Pst (taking for each 10' interval the highest value of the 3 phases), the reference level for such magnitude (equivalent to 1) and the supplied energy during all the measurement period (line with superposed dots). Pst ( K ) is the Short-term Flicker Severity recorded in the K interval of measure (10'). Pst is the Reference Level [7] . FFDK is calculated for each K interval, recording the Pst (k) and the supplied energy E(K) during each interval. (Fig.  13) . In each K interval recorded with power supplied in bad quality conditions (intervals with FFD > 0), the following values of unitary penalty are used (U$S/KWh) for the calculation of the total penalty:
The total applicable penalty is evaluated as:
In the case of harmonics, the Harmonic Finable Distortion (HFD) is defined as the harmonic distortion found in each measure interval, above Reference Levels [7] and normalized by themselves, according to the following expression:
Where: The applicable penalty, if some of the Reference Levels are exceeded by more than 5% of the measurement intervals, will be:
PenaZty(U$S)= c 2*(HFDk)* * E ( k ) + x2*E(k)
The unitary penalties obtained from this MP are depicted in Fig. 14 and Fig. 15 graphs. There, it has been represented the cumulative distribution of unitary penalty (U$S/KWh) for those fined measurements.
In Fig. 14 and Fig. 15 , the graphs for harmonic and flicker measurements are shown, respectively. In some of these cases, the Utilities have solved the problem and they proved it by means of a new measurement.
Apart from the analyzed information, measurements of disturbances have been performed with normalized equipment at customers' houses. In these cases, the customers had complained to ENRE because of Power Quality problems.
It has been performed 12 flicker measurements, which 7 were fined and 1 harmonic measurement, which was also fined.
The Utilities are allowed to carry out measurements of disturbances caused by customers. There is a regulation [8] which deals with control and penalties in this kind of x measurements.
IV. CONCLUSIONS
J The reference levels of harmonics and flicker currently regulated in Argentina have a very high degree of compliance in the low voltage networks in the metropolitan area of Buenos Aires.
J Similar values of THD are observed in the three Utilities. The THD profile throughout the day is similar to the load curve of residential customers. This would indicate an important contribution on their part to the global phenomenon.
Higher values of harmonics are observed in winter. The comparison of the annual tendencies of disturbances proves to be favorable in order to know the temporal evolution -trend -of phenomena.
The harmonic levels recorded in different years are very similar.
J The distribution law found for the harmonics is useful for theoretical studies like sample size determination. 4 The results show a higher degree of fulfillment of the present regulations in harmonics than in flicker.
To weight the results shown in a lot of normalized measurements and if the results were supposed to be given a statistic generalization, it should be taken into account that the selection of places is biased since they are chosen from the obtained results in the MP 1. With the same aim but with an opposed effect, it should be taken into account that these measurements are performed in distribution transformers, where these phenomena may not appear with its maximum intensity.
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